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CLAIMS 



[The scope of a claim for utility model registration] 

[Claim 1]In tactile feeling feedback touch control which inputs a signal into a computer and outputs power to a 
user of touch control, It consists of a touch input device which has an almost flat contact surface, and at least 
one actuator connected to this touch input device. It operates so that said touch input device may input a position 
signal into a processor of said computer based on a position on said contact surface where a user touched. Said 
position signal expresses a position with two dimensions, and said actuator outputs power to said touch input 
device. Tactile feeling feedback touch control as for which tactile feeling is given to a user who is touching said 
contact surface, said actuator outputs said power based on power information outputted by said processor, and 
said actuator outputs power to said touch input device directly. 

[Claim 2]The tactile feeling feedback touch control according to claim 1 which arranges cursor in graphic 
environment where said computer was selectively displayed on a display device based on said position signal at 
least. 

[Claim 3]The tactile feeling feedback touch control according to claim 1 into which said touch input device is a 
touchpad and this touchpad is separated from a display screen of said computer. 

[Claim 4]The tactile feeling feedback touch control according to claim 1 by which said touch input device is 
contained in a display screen of said computer as a touch screen. 

[Claim 5]The tactile feeling feedback touch control according to claim 1 by which said touch input device is united 
with housing of said computer. 

[Claim 6]The tactile feeling feedback touch control according to claim 5 in which said computer is a portable 
computer. 

[Claim 7]The tactile feeling feedback touch control according to claim 1 provided in housing in which said touch 
input device is separated from said computer. 

[Claim 8]The tactile feeling feedback touch control according to claim 1 with which a user touches said contact 
surface with a finger. 

[Claim 9]The tactile feeling feedback touch control according to claim 1 with which a user touches said contact 
surface using a physical object which a user held. 

[Claim 10]The tactile feeling feedback touch control according to claim 9 in which said physical object is a stylus. 
[Claim 1 1]The tactile feeling feedback touch control according to claim 1 currently united with housing of a 
handheld device with which said touch input device is operated by at least one hand of a user. 
[Claim 12]The tactile feeling feedback touch control according to claim 1 1 which is a remote control with which 
said handheld device controls a function of an electronic device or an instrument. 

[Claim 13]The tactile feeling feedback touch control according to claim 1 which said at least one actuator was the 
1 st actuator, and was connected to said touch input device since power was outputted to said touch input device 
and which has an actuator of at least one addition. 

[Claim 14]The tactile feeling feedback touch control according to claim 1 which is the linearity power which is 
outputted almost at right angles to a field of said contact surface of said touch input device as for said power. 
[Claim 15]The tactile feeling feedback touch control according to claim 14 which said actuator is a linear actuator 
which outputs power with linear flexibility, and said actuator is firmly connected with said touchpad, and is firmly 
connected with basic housing. 

[Claim 1 6]The tactile feeling feedback touch control according to claim 1 4 from which said actuator is a rotary 
actuator which outputs power with rotational flexibility, and outputted power is changed into said linearity power 
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on said touch input device. 

[Ciaim 1 7]The tactile feeling feedback touch control according to claim 1 in which said actuator contains an 
electrostrictive actuator. 

[Claim 18]The tactile feeling feedback touch control according to claim 1 in which said actuator contains a speech 
coil actuator. 

[Claim 1 9]The tactile feeling feedback touch control according to claim 1 in which said actuator contains a pager 
motor. 

[Claim 20]The tactile feeling feedback touch control according to claim 1 in which said actuator contains a 
solenoid. 

[Claim 21]The tactile feeling feedback touch control according to claim 1 which consists of a touch device 
microprocessor separated from said processor, and gives a control signal to said actuator. 

[Claim 22]The tactile feeling feedback touch control according to claim 1 by which said actuator outputs vibration 
or pulse tactile feeling to said touch input device. 

[Claim 23]The tactile feeling feedback touch control according to claim 1 which at least one field concerned gives 
said position signal here, and gives a signal used by said computer in order that other at least one field may 
control a different function including a field where said touch input device differs in plurality. 
[Claim 24]The tactile feeling feedback touch control according to claim 23 for which said different function 
includes a rate control function of value. 

[Claim 25]The tactile feeling feedback touch control according to claim 23 in which said different function includes 
button press. 

[Claim 26]The tactile feeling feedback touch control according to claim 23 connected with tactile feeling which 
differs in said at least one field from one field besides the above outputted to said touch input device. 
[Claim 27]The tactile feeling feedback touch control according to claim 23 which will output tactile feeling if a user 
moves a contactant object to one field besides the above from said one field. 

[Claim 28]The tactile feeling feedback touch control according to claim 1 which has further a sensor which detects 
movement and a position of said touch input device almost at right angles to said contact surface and by which an 
input signal based on said detected movement or a position is transmitted to said computer. 
[Claim 29]The tactile feeling feedback touch control according to claim 2 which said processor outputs said power 
information and gives said tactile feeling according to an interaction of said cursor and a graphic object in said 
graphic environment. 

[Claim 30]If a menu is displayed on said graphic environment and said cursor moves between menu elements in 
this menu, The tactile feeling feedback touch control according to claim 2 which outputs a pulse to said touch 
input device, moves said touch input device along with said z-axis by this pulse, and conveys said pulse to a user 
who is touching said contact surface. 

[Claim 31]If an icon is displayed on said graphic environment and said cursor moves in this icon top, The tactile 
feeling feedback touch control according to claim 2 which outputs a pulse to said touch input device, moves said 
touch input device along with said z-axis by this pulse, and conveys said pulse to a user who is touching said 
contact surface. 

[Claim 32]If a menu is displayed on said graphic environment and said cursor moves between menu elements in 
this menu, The tactile feeling feedback touch control according to claim 2 which outputs a pulse to said touch 
input device, moves said touch input device along with said z-axis by this pulse, and conveys said pulse to a user 
who is touching said contact surface. 

[Claim 33]If a hyperlink is displayed on this web page and said cursor moves in this hyperlink top while displaying a 
web page on said graphic environment. The tactile feeling feedback touch control according to claim 2 which 
outputs a pulse to said touch input device, moves said touch input device along with said z-axis by this pulse, and 
conveys said pulse to a user who is touching said contact surface. 

[Claim 34]In tactile feeling feedback touch control which inputs a signal into a computer and outputs power to a 
user of touch control. It consists of a touch input device which has an almost flat contact surface, and at least 
one actuator connected to this touch input device, It operates so that said touch input device may input a position 
signal into a processor of said computer based on a position on said contact surface where a user touched. Said 
position signal expresses a position with two dimensions, and said actuator is connected to inertial mass. Tactile 
feeling feedback touch control which said actuator meets mostly an axis vertical to said flat contact surface, 
outputs an inertia force, and conveys said inertia force to a user who is touching said contact surface via said 
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touch input device. 

[Claim 35]The tactile feeling feedback touch control according to claim 34 which arranges cursor in graphic 
environment where said computer was selectively displayed on a display device based on said position signal at 
least. 

[Claim 36]The tactile feeling feedback touch control according to claim 34 which said actuator is a linear actuator 
and this actuator makes move said inertial mass to a 2-way in accordance with a linearity axis almost vertical to 
said flat contact surface. 

[Claim 37]The tactile feeling feedback touch control according to claim 34 which is the touchpad with which said 
touch input device is separated from a display screen of said computer. 

[Claim 38]The tactile feeling feedback touch control according to claim 34 which said touch input device is 
contained in a display device of said computer, and gives a touch screen. 

[Claim 39]In a device which gives an input to computer paraphernalia which perform graphic environment, and 
gives a user tactile feeling feedback. Consist of a touch input device contacted by user and an actuator connected 
to this touch input device, and said touch input device, A position contacted by user on the flat surface of this 
touch input device is determined, It has at least one sensor which gives a position signal which shows said position 
to said computer paraphernalia. Said computer paraphernalia arrange cursor in said graphic environment based on 
said position signal selectively at least, and said actuator, A control signal pulled out from power information 
outputted by said computer paraphernalia is received, A device which gives tactile feeling feedback to a user who 
correlates with an interaction produced in said graphic environment between graphic objects where said actuator 
outputs power on said touch input device by said power information, and which differ in said power from said 
cursor. 

[Claim 40]The device according to claim 39 which is the linearity power in which said power outputted to said 
touch input device is almost vertical to said surface of said touch input device. 

[Claim 41]The device according to claim 39 which it has further a touch device microprocessor which is separated 
from a host processor of said computer paraphernalia, and this microprocessor receives said power information 
from said host processor, and transmits said control signal to said actuator. 

[Claim 42]The device according to claim 39 with which an interaction produced within said graphic environment 
includes a collision between said cursor and said different graphic object. 

[Claim 43]The device according to claim 39 in which said different graphic objects are either an icon, a window and 
a menu item including selection of said different graphic object according [ an interaction produced within said 
graphic environment ] to said cursor. 

[Claim 44]The device according to claim 39 which transmits information which is movable, detects movement in 
alignment with said axis, and expresses this movement to said computer paraphernalia in accordance with an axis 
in which said touch input device is almost vertical to said flat surface of this touch input device. 
[Claim 45]The device according to claim 39 in which said computer paraphernalia are movable, said touch input 
device is united with housing of said computer paraphernalia, and said actuator is an electrostrictive actuator. 
[Claim 46]In a host computer system and a tactile feeling touch screen interface to be used. Consist of a touch 
screen which has the almost flat surface, and at least one actuator connected to said flat touch surface, and said 
touch screen, Display graphic images, and it operates so that a position signal may be reported to a processor of 
said computer based on a position on said surface of a touch on which a user is in contact, A tactile feeling touch 
screen interface which said position signal expresses a position of said contact with two dimensions, and outputs 
power with said actuator vertical to said flat surface which a user in contact with said surface senses. 
[Claim 47]The tactile feeling touch screen interface according to claim 46 in which said actuator is an 
electrostrictive actuator which gives vibration force to said flat touch surface. 

[Claim 48]The tactile feeling touch screen interface according to claim 46 which is a speech coil actuator with 
which said actuator gives vibration force to said flat touch surface. 

[Claim 49]It is equipped with said flat touch surface by flexible connecting mechanism, and by this said flat touch 
surface. It meets in the direction vertical to said flat touch surface when said electrostrictive actuator makes said 
power act, and is the movable tactile feeling touch screen interface according to claim 47 to housing. 
[Claim 50]It is equipped with said touch surface by flexible connecting mechanism, and by this said flat touch 
surface. It meets in the direction vertical to said flat touch surface when said speech coil actuator makes said 
power act, and is the movable tactile feeling touch screen interface according to claim 48 to housing. 
[Claim 51]The tactile feeling touch screen interface according to claim 47 which uses many electrostrictive 
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actuators combining making said power act. 

[Claim 52]The tactile feeling touch screen interface according to claim 47 which uses many speech coil actuators 
combining making said power act. 

[Claim 53]The tactile feeling touch screen interface according to claim 46 which is the vibration force as which 
said power is specified by a periodic waveform. 

[Claim 54]The tactile feeling touch screen interface according to claim 46 which is the pulse power in which said 
power is specified by a single cycle of a periodic waveform. 

[Claim 55]The tactile feeling touch screen interface according to claim 46 which is the vibration force specified by 
a cycle of a wave-like predetermined number with said periodic power. 

[Claim 56]The tactile feeling touch screen interface according to claim 46 which is the vibration force as which 
said power is specified by periodic waveform and an envelope. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed explanation of the device] 
[0001] 

[The background of a device] 

This design about the interface of the computer by a user, and a mechanical apparatus generally, It is a device 
used for taking an interface with a computer and an electronic device in more detail, and is related with the device 
which gives a user tactile feeling feedback (haptic feedback). 

[0002] 

Human being has taken the electronic device and the mechanical apparatus, and the interface with various 
applications, and it is more natural, and is easy to use it, and the demands to a useful interface are fixed concerns. 
In relation to this design, human being has taken computer paraphernalia and an interface with various applications. 
It is interacting with computer generation environment, such as a game, a simulation, and an application program, in 
a certain field. Computer input units, such as a mouse and a trackball, are used for controlling cursor within 
graphic environment, and give an input to such applications. 
[0003] 

In a certain interface device, a force feedback (force feedback) or **** feedback (tactile feedback) is also given to 
a user. Here, these are collectively called "tactile feeling feedback (haptic feedback)." For example, the joy stick 
of a tactile feeling version, a mouse, a gamepad, a steering wheel, and other devices can output power to a user 
based on the event and interaction which are produced within graphic environment like a game and other 
application programs. 
[0004] 

In the portable computer or electronic equipment like a laptop computer, a mouse needs very big work space. As a 
result, a compact device like a trackball is used. A "touchpad" is still more reputable at a portable computer. This 
is a pad with a flat small rectangle, and is provided near the keyboard of a computer. A touchpad detects the 
position of a pointing object by various detection art like a capacity sensor or a pressure sensor of detecting the 
pressure which acts on this touchpad. A user usually touches a touchpad by a fingertip and moves the cursor 
which made move a finger on this pad and was displayed in the graphic environment. In other embodiments, by 
pressing a stylus chip on a touchpad, the user can make it connected with a touchpad, can operate a stylus, and 
can move this stylus. 
[0005] 

I hear that tactile feeling feedback is not given to a user, and one problem about the existing touchpad has it. 
Therefore, the user of a touchpad cannot experience tactile feeling which assists or tells a user about the control 
task of targeting or others within graphics type environment. The conventional touchpad cannot acquire the 
advantage of the software which is performed on a portable computer and in which existing tactile feeling is 
possible. 
[0006] 

[The outline of a device] 

This design is turned to the flat tactile feeling feedback type touch control used for giving an input to a computer 
system. This control can be made into the touch screen which can consider it as the touchpad formed in the 
portable computer, or is looked at by various devices. Tactile feeling outputted to touch control improves the 
interaction in graphic environment and operation which were displayed, when controlling an electronic device. 
[0007] 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.in^ 9/15/2008 



JP,3085481,U [DETAILED DESCRIPTION] 



Page 2 of 13 



In more detail, this design inputs a signal into a computer and is related with the tactile feeling feedback type 
touch control which outputs power to a user. This touch input device inputs a position signal into the processor of 
a computer based on the position of the user contact on a contact surface including the touch input device which 
has a contact surface where this control is almost flat. A computer arranges cursor in the graphic environment 
selectively displayed on the display device based on the position signal at least. At least one actuator is 
connected to a touch input device, power is outputted to this touch input device, and tactile feeling is given to the 
user who touches a contact surface. An actuator outputs power to an actuator based on the power information 
outputted by the processor. 
[0008] 

A touch input device can be used as the touchpad separated from the display screen of the computer, or can be 
included in the display screen of a computer as a touch screen. A touch input device can be provided in the 
housing which could unite with the housing of a computer or a handheld device, or was separated from the 
computer. A user touches a contact surface by the finger, or a stylus and other objects. As for power, it is 
preferred that it is the linearity power outputted almost at right angles to the field of the contact surface of a 
touch input device. An actuator contains an electrostrictive actuator, a speech coil actuator, a pager motor, a 
solenoid, or the actuator of other types. According to one embodiment, an actuator is connected between a touch 
input device and a basic life table side (grounded surface). According to other embodiments, an actuator is 
connected to inertial mass. Here, an actuator meets an axis vertical to a flat contact surface mostly, and outputs 
an inertia force to a touch input device. The microprocessor of the touch device separated from the general 
purpose processor of the computer receives power information from a host computer, gives a control signal based 
on this power information, and controls an actuator. 
[0009] 

As for a pulse, vibration, and tactile feeling like a spatial texture (spatial texture), it is preferred to be outputted 
according to the interaction of the controlled cursor and the graphic object in graphic environment. For example, 
when between the menu elements in a menu is moved to cursor and an icon top is moved, or when a hyperlink top 
is moved, it can output. The touch input device can include the field where a large number differ. Here, at least 
one field gives a position signal, and other at least one field gives the signal used by computer, and controls the 
rate control function of value, and a different function like button press, the association between a different field 
or this field — things — you can make it connected with tactile feeling 
[0010] 

This design gives tactile feeling advantageously to the flat touch control apparatus of a touchpad or a computer 
like a touch screen. Tactile feeling helps a user, tells a user about the interaction and event within a graphic user 
interface or other environment, and makes the cursor target task easy. This design makes a portable computer 
device hold such touch control, and uses the software which enabled the existing tactile feeling feedback. The 
tactile feeling touch device indicated here is cheap, and is compact, and its power consumption is low, and it can 
be easily built into an extensive portable computer, a desktop computer, and electronic equipment. 
[0011] 

Other advantages are these things [ reaching, reading the following specifications of this design and examining a 
drawing ] of this design, and become clear in a person skilled in the art. 

[0012] 

[The embodiment of a device] 

Drawing 1 is a perspective view of the portable computer 10 containing the tactile feeling touchpad of this design. 
The computer 10 is preferred and portable in it, i.e., "laptop" 

It is a computer, and a user can carry, or it can convey and, in addition to a fixed power source, electric power is 
supplied by the portable power supply of a battery or others. The computer 10 executes 1 or two or more host 
application programs, and, thereby, a user does an interaction (dialog) via peripheral equipment. 
[0013] 

The computer 1 0 contains the input and output unit of versatility which was illustrated containing the keyboard 1 4 
which gives a character or a toggle (toggle) input to a computer, and the touchpad 1 6 of this design from the 
display device 1 2 which outputs graphic images to a user, and a user. Although any of a display device various 
type may be sufficient as the display device 12, to a portable computer, its flat panel device is the most common. 
Based on the application program and/or operation system which are operating, the display device 12, The graphic 
environment 1 8 like the graphical user interface (GUI) which includes a publicly known graphic object in the cursor 
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20, the window 22, the icon 24, and the other GUI environment to which it can be made to move by a user input 
can be displayed. Other devices, such as memory storage (a hard disk drive, a DVD-ROIVI drive, etc.), a network 
server or a client, and a game controller, may be incorporated or connected to the computer 10. According to the 
embodiment of an alternative plan, the computing device laid in the table or other surfaces, an erect arcade game 
machine, and the other bodies are equipped with the computer 10, and the extensive gestalt containing the 
portable device carried and used by a user's one hand can be taken. For example, the host computer 10 can be 
made into a video game console, a personal computer, a workstation, television "set top box (set top box)", a 
"network computer", other calculations, or electronic equipment. 
[0014] 

As for the touchpad device 16 of this design, it is preferred that it seems to be similar to the conventional 
touchpad in appearance. The pad 16 has the surface on which it is flat and a rectangle is smooth, as shown in a 
figure, it can arrange it under the keyboard 1 4 in the housing of the computer 1 0, or it can be arranged to other 
fields of housing. When a user operates the computer 10, a user places a fingertip or other objects on the 
touchpad 16, and moves the cursor in the graphic environment 18 where move this fingertip and it corresponds. 
[0015] 

The touchpad 16 inputs coordinate data into the main microprocessor of the computer 10 based on the detection 
position of the object on this touchpad (or neighborhood) at the time of operation. Like many conventional 
touchpads, the touchpad 16 can use the detector of different types, such as a capacity type and a resisted type. 
The example of the touchpad of a certain existing is indicated by U.S. Pat. No. 5521336 and No. 5943044, for 
example. Typically, a capacity type touchpad detects the position of the surface of a touchpad, or the object of 
the neighborhood based on the capacitive coupling between the capacitors of a touchpad and an object. Typically, 
a resisted type touchpad is pressure perception which detects the pressure of the object to a finger, and a stylus 
and other pads. 

The conductive layer in a pad, trace, a switch, etc. electrically connect with this pressure. 
A resisted type and the touchpad of other form can detect the size of the pressure applied by the user, and 
pressure intensity can be used for them for the proportionality or the variable input to the computer 10. If a 
resisted type touchpad is added to the position whose pressure it is selectively deformable typical at least, and is 
specific, the conductor in the position concerned will electrically connect it. Such deformable nature is useful 
about this design. It is because the size of the pulse outputted on a touchpad which is used for this design, or 
power like vibration can be amplified potentially. Power can be amplified if the adaptation suspension system 
(tuned compliant suspension) adjusted between the actuator and the object which moves is formed. According to 
the embodiment of this design, the touchpad of the other form which needs neither a capacity type touchpad nor 
remarkable contact pressure is better suitable. When the overpressure on a touchpad is many, it is because it 
interferes with movement of the touchpad for tactile feeling feedback. The detection art of other form can also be 
used for a touchpad. Here, the term of a "touchpad" contains any sensing devices contained in a touchpad device 
besides the surface of the touchpad 16. 
[0016] 

As for the touchpad 16, it is preferred to carry out operation similar to the existing touchpad, and cursor 
correlates the speed of the fingertip on a touchpad with the distance which moves in a graphic environment. For 
example, if a finger is promptly moved so that a user may cross a pad, cursor will move a bigger distance than the 
case where a user moves a fingertip still more nearly gently. 

If a user's fingertip arrives at the edge of a touchpad before cursor arrives at the desired destination, it will keep 
on a user's lifting a finger from a touchpad simply, moving, putting on the place distant from the edge, and moving 
cursor. This is separating a mouse from the surface, lifting it and changing the position of a mouse, and offset 
between cursor, and a similar function "to deduce (indexing)." Many touchpads can provide the specific field 
assigned to the specific function which is unrelated to the cursor. Such an embodiment is described in detail below 
with reference to drawing 7 . If a user does "tap (tap)" (an object is promptly contacted to a pad and is detached) 
of the touchpad in a specific position and gives instructions, it may enable it to ** the touchpad 16 in a certain 
embodiment. For example, while a user does the tap of the pad or does a "double-tap" with a finger, he selects 
this icon as an icon for the controlled cursor in piles. 
[0017] 

The touchpad 1 6 is provided with the capability to output tactile feeling feedback like a stereoscopic vision to the 
user who contacts as physically as this touchpad 16 (contact), in this design. Many embodiments which explain the 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go.j^ 9/15/2008 



JP,3085481,U [DETAILED DESCRIPTION] 



Page 4 of 1 3 



structure of a tactile feeling feedback touchpad in full detail are described in detail by the following. Preferably, it 
is linearity (or almost linearity), and the power outputted to a touchpad is turned along with the z-axis, and is 
almost vertical to the surface of the touchpad 16, and the upper surface of the computer 10. Such movement is 
not preferred, although power is given to the touchpad 1 6 and flat-surface (x-y) movement can be made to cause 
instead of z-axis movement in the field of the surface in a different embodiment in addition to z-axis movement. 
[0018] 

1 or two or more actuators which were connected with the touchpad 1 6 can be used, and various tactile feeling 
can be outputted to the user in contact with a pad. For example, a shock, vibration (variable or fixed amplitude), 
and textures (texture) can be outputted. In the power outputted to a pad, it is partial at least irrespective of the 
position of a finger, or an objective state based on the state of the controlled object in the position of the finger 
on a pad, or the graphic environment of the host computer 10. Since a microprocessor and other electronic 
controllers control the size and/or direction of a power output of an actuator using an electronic signal, the power 
outputted to the touchpad 1 6 is considered to be "computer control." As for the pad 1 6 whole, it is preferred to 
really [ single ] have tactile feeling as a member. The tactile feeling feedback actuator and the related gearing of 
itself are formed in each moving part of a pad, and it can make it possible to give tactile feeling to it in other 
embodiments only at a specific position. For example, a certain embodiment may include the touchpad which has a 
different portion to which it can bend or can be made to move to other portions of a pad. 
[0019] 

According to other embodiments, the touchpad 16 can be formed in the separate housing connected to some 
computers 1 0 via a cable or radio, and this housing receives power information from the computer 1 0, and it sends 
position information to this computer 1 0. For example, Universal Serial Bus (USB), a fire wire, or the standard 
serial bus can connect a touchpad to the computer 10. In such an embodiment, the computer 10 can be used as a 
desktop, a deferment computer, or a device, and does not need to be a portable device. 
[0020] 

1 or the button 26 beyond it can also be formed in the housing of the computer 10 used in relation to the 
touchpad 16. A user's hand can access a button easily, can push each button, and can give a clear input signal to 
a host computer. Typically, each button 26 is equivalent to the similar button looked at by the mouse input device, 
it can be used for the left button choosing a graphic object by this (a click or a double click), and the right button 
can carry out Contextual Menu etc. According to a certain embodiment, tactile feeling feedback and/or a 
kinesthetic-sense force feedback can be given to 1 or two or more buttons 26. Other features of this indication 
may be used with this design. 
[0021] 

In a certain embodiment, 1 or two or more flexible regions 28 which it can be contacted in it by the user and can 
give tactile feeling feedback to it when a user operates the touchpad 16 in the housing of the computer 
paraphernalia 10 can be included. 

Thus, the housing can give tactile feeling (it is use of eccentric rotation mass to motor connected to housing) 
feedback, and the touchpad 16 can give separate tactile feeling feedback. Thereby, the host can control two 
different tactile feeling to a user simultaneously. For example, vibration of a low frequency wave can be 
transmitted to a user via housing, and high frequency oscillation can be transmitted to a user via the touchpad 1 6. 
Other buttons or other control provided with tactile feeling feedback can also give tactile feeling feedback 
independently from other control. 
[0022] 

As for a host application program and/or an operating system, it is preferred to display environmental graphic 
images on the display device 1 2. The software and environment which are performed with the host computer 1 2 
have an extensive kind. For example, a host application program, A word processor, a spreadsheet, video or a 
computer game, a paint program. An operating system, a graphical user interface, The web page or browser which 
uses a simulation, HTML, or a VRML command, It can be considered as the application program of others which 
output a force-feedback command to the touchpad 16 using the input from a science analysis program, a virtual 
reality training program, application, or the touchpad 16. For example, many games and other application programs, 
I-Force which can be obtained from IMASHON Corporation of San Jose, California, U.S., including force-feedback 
functionality (registered trademark). The protocol/driver of a standard like FEELit (registered trademark) or 
Touchsense (registered trademark) may be used, and it may communicate with the touch panel 1 6. 
[0023] 
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The touchpad 1 6 can include a circuit required to process the command signal from a host's microprocessor while 
reporting a control signal to the microprocessor of the host computer 10. For example, it is used for a suitable 
sensor (and related circuit) reporting the position of the finger of the user on the touchpad 1 6. A touchpad device 
receives the signal from a host and includes the circuit which outputs tactile feeling using 1 or two or more 
actuators according to this host signal. According to a certain embodiment, in order to execute the power 
command which the touchpad 16 reported touchpad sensor data to the host, and/or was received from this host, 
the microprocessor of the separated part can be provided. Said command contains the type of tactile feeling, and 
the parameter which indicates ordered tactile feeling, for example. As an alternative plan, the touchpad 
microprocessor can only pass the data poured from the general purpose processor to the actuator. A 
command/parameter, and the poured data can be included in the term of "power information." A touchpad 
microprocessor can perform tactile feeling independently, after receiving a host command by controlling a 
touchpad actuator. Or the host processor can maintain the bigger degree of control (degree of control) by 
controlling an actuator still more directly exceeding tactile feeling. According to other embodiments, a logic circuit 
like the state machine (state machine) established in the touchpad 16 can deal with tactile feeling directed by the 
host general purpose processor. The structure and the control method of using it for reading a sensor signal and 
giving the tactile feeling feedback to a device are indicated in detail to U.S. Pat. No. 5734373. 
[0024] 

Drawing 2 is a perspective view of other embodiments of the device which can contain the active touchpad 1 6 of 
this design. Can use a device as the handheld computer remote control 30, and this handheld computer remote 
control, . It is what a user grasps and operates it single hand and accesses the function of an electronic device or 
apparatus remotely. (For example, the Internet or the network computer connected to television, a video cassette 
recorder, a DVD player, an audio/video receiver, and television). For example, in order to operate the function of 
the controlled device, some buttons 32 can be included in the remote control 30. The touchpad 16 can be further 
formed so that the directional input (directional input) which the user complicated further can be given. For 
example, the device (controlled apparatus) controlled may have a selection screen to which cursor is moved. As 
the touchpad 16 controls cursor by two dimensions, it is controllable. The touchpad 16 contains the capability to 
output tactile feeling to a user as mentioned above, based on the controlled value or event. For example, a 
touchpad or a user can be made to output a pulse by volume level (volume level) which passes through the middle 
point or reaches a maximum level. 
[0025] 

A computer system [ like Web-TV of Microsoft Corporation as one application ] whose controlled device is, Or it 
can be considered as other computer computing devices which display the web page accessed via a graphical user 
interface and/or a network like the Internet. The user can control the direction of cursor by moving a finger (or 
other objects) on the touchpad 16. Cursor can be used in order to choose and/or operate an icon, a window, a 
menu item, a graphical button, a slide bar, a scroll bar, a graphical user interface, or the graphic object of others in 
a desktop. 

Cursor can also be used in order to choose and/or operate the GUARAFIKARU object on web pages, such as a 
link, a picture, and a button. Other force senses relevant to a graphical object are explained below with reference 
to drawing 7 . 
[0026] 

Drawing 3 is a perspective view of 1st Embodiment 40 of the touchpad 16 of this design which gives a user tactile 
feeling feedback. According to this embodiment, 1 or two or more electrostrictive actuators 42 are connected to 
the undersurface of the touchpad 16. The electrostrictive actuator 42 is driven with a suitable publicly known 
electronic device to a person skilled in the art. According to a certain embodiment, if the single electrostrictive 
actuator 42 is arranged in the center of the touchpad 1 6, or its neighborhood or the spatial restriction of housing 
requires such a position, it will be detached and arranged at one side. According to other embodiments, two or 
more electrostrictive actuators 42 can be arranged to the field to which touchpads differ. A dashed line shows one 
gestalt. Here, the actuator 42 is arranged in each corner of the pad 16, and the center of a pad. 
[0027] 

The electrostrictive actuator 42 can output a small pulse, vibration, or texture feeling to the touchpad 1 6, 
respectively, and if the user is in contact with the touchpad, it can output it also to a user. The touchpad 1 6 whole 
is preferably moved by the power outputted by the actuator 42. Preferably, it is linearity (or almost linearity), and 
the power outputted to a touchpad meets the z-axis, and is almost vertical to the surface of the touchpad 16, and 
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the upper surface of the computer 10. 

According to a different embodiment, as mentioned above, power is made to act on the touchpad 16, in addition to 
z-axis movement, it replaces with it, and side two side (x-y) movement of a pad is caused in the surface. For 
example, the 1 st linear actuator can give movement of a x axis, and the 2nd linear actuator can give movement to 
the y-axis and/or a x axis. 
[0028] 

The frequency of vibration outputted by the actuator 42 can be changed by giving a control signal which is 
different in the actuator 42. A pulse or the size of vibration is controllable based on the given control signal. If 
many actuators 42 are formed, a stronger vibration can be given to a touchpad by driving 2 or the actuator beyond 
it simultaneously. One actuator is formed in the final edge of a touchpad, and when it is the only actuator which it 
drives, the user can experience a vibration stronger than the opposite hand of a touchpad by the side which has 
an actuator of a touchpad. A different size and the localized effect are not all and can be acquired by driving some 
actuators. Since the tip of the finger of the user in contact with a pad is quite sensitive, the power outputted to 
validating [ tactile feeling ] and impressing people does not need to have big amplitude. 
[0029] 

In addition to the finger in contact with a touchpad, a user may hold other objects which carry out direct contact 
to a touchpad. Tactile feeling outputted to a touchpad can be transmitted via the object held at the user's hand. 
For example, the user can hold the stylus which has a point which contacts the touchpad 16 more correctly than a 
finger. Other objects may be used. According to a certain embodiment, an object special to improving tactile 
feeling can be used. For example, other objects which have a stylus, a flexible part, and adaptability can strengthen 
at least some touchpad tactile feeling which is experienced by the user. 
[0030] 

The electrostrictive actuator 42 has some advantages over the touchpad 16. Since these actuators can be made 
very thinly and small, they can be used within typical compact housing with portable electronic equipment. Since 
these require very low electric power, they are suitable for the device with which electric power is limited (for 
example, electric power is supplied with a battery). According to the embodiment of shoes to be indicated here, a 
computer can be separated from the bus linked to a touchpad (or touch screen), and the electric power for 
actuators can lengthen it. For example, when the touchpad 16 is formed in separate housing, a pad can be 
connected to a computer by Universal Serial Bus, and electric power and data (for example, the flowing power 
data, the power command) can be supplied to a pad from this computer. 
[0031] 

Drawing 4 is a side view of Embodiment 40 of the touchpad 16 of this design, as shown in drawing 3 . The touchpad 
1 6 is directly connected with the installed electrostrictive actuator 42 which operates so that power may be 
generated to the touchpad 1 6, when an electronic signal is inputted into an actuator. Typically, an electrostrictive 
actuator contains two layers which can move mutually, when current is given to an actuator. Here, the basic part 
of an actuator has stood it still to the envelopment housing 41 . 

On the other hand, the moving part of an actuator and a touchpad moves to the housing 41. 

Operation of the electrostrictive actuator which outputs power based on input electric signals is publicly known to 

a person skilled in the art. 

[0032] 

The touchpad 16 can be connected only with the actuator 42, or can be additionally connected with the housing of 
computer paraphernalia in other positions except the actuator 42. It is the desirable adaptation connection 
(compliant connection) for which other connecting mechanisms (coupling) use the material and the element like a 
spring or a bubble. As for the touchpad 1 6, when such connection is not made adaptively, it is preferred to have 
adaptability (compliance) by itself so that the portion of a pad may answer and move to the power of an actuator 
and tactile feeling may be transmitted to a user still more effectively. 
[0033] 

Since the touchpad is directly connected with the actuator 42, any power generated can be directly given to the 
touchpad 16. An electrical signal is preferably acquired from a microprocessor and what kind of circuit required of 
changing a microprocessor signal into a suitable signal and using it with the actuator 42. 
[0034] 

Drawing 5 is a side view of other Embodiments 50 of this design. 
The touchpad 1 6 is arranged on 1 or two or more springs 52. 
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The spring 52 connects the touchpad 16 with the rigid housing of the computer 10, and enables it to move this 
touchpad 16 along with the z-axis 56. Although a pulse (shock) or vibration effective in the pad 16 is generated, 
only movement of the very small range is required. In order to restrict the life performance of the touchpad 1 6 to 
the range of the request which met the z-axis, a stopper (un-illustrating) can be arranged. 
[0035] 

The actuator 54 is connected with it, in order to give power to this touchpad and to make the touchpad 1 6 move 
this touchpad to it along with the z-axis. According to this embodiment, the actuator 54 is a linearity speech coil 
actuator, and the moving section (bobbin) of the actuator concerned is directly connected to the touchpad 1 6 
here. 

The actuator 54 is grounded to the housing of the computer 10, outputs linearity power to the touchpad 16, and 
drives a touchpad along with the z-axis. A short pulse and shock are outputted, or the moving part of an actuator 
is vibrated, and vibration which has the frequency of a specific request can be given. The spring 52 can return the 
touchpad 16 to a static position, after the power from an actuator moves a touchpad up and down. The spring can 
make the power further outputted by the actuator 54 as adaptation support was provided and mentioned above in 
the touchpad 16 expand. According to other embodiments, although the touchpad 16 is connected with rigid 
housing, the spring element different type like flat spring, foam, and another flexible body and adaptation material 
can be used. 
[0036] 

According to a certain embodiment, the user can press the touchpad 16 along with the z-axis, and can give an 
additional input to the computer 10. For example, they are a photo sensor, a magnetic sensor, and PORUHEMUSU 
(polhemus) for detecting the position of the touchpad which met the z-axis. 

A sensor etc. can be used. The position on the z-axis can be used for giving a proportionality input to a computer. 
The power like spring power, a braking effort, an inertia force, and the power of other datum references type 
[ other ] can be outputted along with the z-axis. The 3-D elevation (elevation) can be simulated within graphical 
environment by moving a pad to different height along with the z-axis. When the pad 16 can use it as an analog 
input based on the distance which the whole pad moves along with the z-axis, and/or when kinesthetic (power) 
feedback is given with z-axis flexibility, movement of the wider range of the pad 1 6 which met the z-axis is 
desirable. An elastomer layer can be provided, when a user can press the touchpad 1 6, can close a switch and can 
give a button or a switch input to the computer 10 (using a contact switch, an optical switch, etc.). When z shaft 
movement of such a pad 16 is permitted, z shaft movement needs the power of a comparatively big quantity for 
moving a pad in early stages at least. It is because movement of such the z-axis is not desired while the user is 
doing normal use of the pad. 
[0037] 

The speech coil actuator 54 contains a coil and a magnet preferably. Here, current flows through a coil, interacts 
with a magnetic field of a magnet, and it causes power in a flexible region (a coil or a magnet) of an actuator so 
that it may be publicly known to a person skilled in the art. An actuator type [ other ] like an actuator of a 
standard loudspeaker, E core type actuator, a solenoid, a pager (pager) motor, a DC motor, a movable magnet 
motor, and others can also be used. In accordance with an axis vertical to the z-axis, in accordance with other 
different directions (rotation or linearity) from the z-axis, an actuator can be arranged so that a linear motion may 
be outputted. Here, such output movement is changed into a linear motion which met the z-axis with a certain 
mechanism publicly known to a person skilled in the art. 
[0038] 

The touchpad 16 can be made into one by elastomer layer and/or printed-circuit board, and a subassembly. Here, 
1 or two or more actuators are connected with a printed-circuit board, and tactile feeling is given to the touchpad 
1 6. A spiral spring can be formed so that it may engage with electric contact. Or two or more speech coil 
actuators can also be arranged in a position from which a lower part of the touchpad 1 6 differs. 
[0039] 

Drawing 6 is a side view of 3rd Embodiment 60 of the tactile feeling touchpad 1 6 of this design. 

According to this embodiment, a holding part of an actuator is connected with the touchpad 1 6, and a flexible 

region of an actuator is connected with inertial mass, and gives inertia tactile feeling. 

[0040] 

The touchpad 16 can adapt itself to rigid housing of computer paraphernalia like the above-mentioned 
embodiment, and it can equip with it (compliantly). For example, it can equip with 1 or two or more spring elements 
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62 between a touchpad and housing. These springs can be used as adaptation (compliant) materials, such as a 

spiral spring or flat spring, rubber, foam, and a flexible body. 

[0041] 

1 or two or more actuators 64 are connected with the touchpad 1 6 bottom. An electrostrictive actuator is shown 
by embodiment of drawing 6 . A part of each actuator 66 is connected with the touchpad 16, and other portions 68 
are connected with the mass 70. Thereby, if the portion 68 moves to the portion 66, the mass 70 will move with 
the portion 68. Mass 70 can be used as arbitrary objects which have the weight of a request like a plastic or a 
metallic material. The mass 70 moves in accordance with about z axes, and it does not connect with housing, but a 
free movement is possible. An inertia force is caused by movement of the mass 70 which meets the z-axis, this 
inertia force is transmitted to the touchpad 1 6 via the actuator 64, and the touchpad 1 6 moves along with the z- 
axis by the adaptation connecting member 62. A user who is touching the touchpad 16 senses movement of the 
touchpad 1 6 as tactile feeling. 
[0042] 

According to a different embodiment, the actuator of other types can be used. 

For example, a linearity speech coil actuator which was indicated to drawing 5 can be used, and inertial mass is 
connected with the linearity flexible region of this speech coil actuator. Other actuators, such as a solenoid, a 
pager motor, a move magnetic actuator, and E core actuator, can be used. A rotation actuator can also be used 
and a rotational output is changed into linear power in accordance with about z axes here. For example, torque is 
convertible using a flexible body (flexure). 
[0043] 

The direction and flexibility by which power is given to a touchpad to inertial mass in a desirable linearity force 
means (linear force implementation) are important, when the basic component of power is given to the flat working 
clearance (namely, — meeting X or a Y-axis) of a touchpad to inertial mass, in even [ the inside of two- 
dimensional flexibility ], or both, it interferes in a short pulse or signal with a user's purpose movement. The 
capability of the user who guides a controlled graphical object like cursor to a predetermined target correctly by 
this is spoiled. Since the main functions of a touchpad are exact target attainment (targeting), even if tactile 
feeling which bends target attainment or is spoiled has loose it, it is not desirable. In order to solve this problem, 
the touchpad device of this design gives the inertia force which met mostly the Z-axis which intersects 
perpendicularly with XY axis on the surface of a touchpad. In such a gestalt, a powerful level can give a user 
tactile feeling perceptually, without spoiling the capability to position a user control graphical object correctly in 
XY axis of a screen. Since tactile feeling is turned to the 3rd flexibility to two-dimensional flat working clearance, a 
shock and vibration output the feeling which comes out of a screen like a three-dimensional collision or the divot 
(divots), or enters along with the Z-axis. Thereby, the actuality of tactile feeling increases and an interaction to 
which people are impressed more is generated. For example, the upward pulse outputted when moving cursor 
across a window boundary generates the illusion of a user moving a finger or other objects and making it collide in 
a window boundary. 
[0044] 

Drawing 7 is a top view of the touchpad 16 of this design. Only being able to use the touchpad 16 as a positioning 
device by a certain embodiment, all the fields of a pad give control to cursor here. According to other 
embodiments, the field where pads differ can be specified as a different function. According to some embodiments 
of these fields, each field can form an actuator down this field. On the other hand, in the embodiment of other 
fields, the single actuator which gives power to the pad 16 whole may be used. According to the illustrated 
embodiment, the central cursor control field 70 is used for positioning cursor. 
[0045] 

The cursor control field 70 of the pad 16 can make power output to a pad pad based on an interaction with the 
event in the controlled cursor, graphic environment, and/or the graphic environment concerned. The user can 
move a finger or other objects in the field 70, and can move the cursor 20 corresponding to this. As for power, it is 
preferred to be connected with the interaction with the graphic object displayed as cursor. For example, up-and- 
down motion Qolts), i.e., "pulse" feeling, can be outputted, promptly, it goes up in a desired size, and disappears, 
namely, the feeling is a single shock of the power which decreases promptly in zero or a small size. The touchpad 
1 6 moves the z-axis up and down and can give a pulse. Also being able to output a vibratory sense, this feeling is 
power which carries out a temporal change periodically typically. The touchpad 1 6 or its portion moves, goes and 
comes back to a z-axis top by this vibration. This vibration is outputted by a host or the partial microprocessor, 
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and simulates the specific effect produced with host application. 
[0046] 

The force sense of other types which can be outputted to the touchpad 16 is texture power (texture force). 
Although this type of power is similar to pulse power, it depends for it on the position of the finger of the user on 
the field of a touchpad, and/or the position of the cursor within graphic environment. Thus, a texture collision is 
outputted depending on whether cursor moved exceeding the position of the collision in a graphic object. It 
depends for this type of power spatially. That is, when cursor moves across the specified texture area, power is 
outputted depending on the position of the cursor concerned. Power is not outputted when cursor is located 
between "vamp (bumps)" of a texture. And power will be outputted if cursor moves exceeding a vamp. A host's 
control can attain this (for example, if cursor has a grating top dragged, a host will send a pulse signal.). 
.According to a certain embodiment, the microprocessor of a separate touchpad can concentrate on the tactile 
feeling feedback to a touchpad. The texture effect can be attained using local control (for example, a host 
transmits the high level command provided with the texture parameter, and feeling is controlled directly by the 
touchpad processor.). In other cases, the texture can attain vibration by showing a user. It depends for vibration 
on the current speed of the finger (or other objects) of the user on a touchpad. Vibration is not produced while the 
finger is standing it still. If a finger is moved quickly, the frequency and amplitude of vibration will increase. This 
feeling can be locally controlled by a touchpad processor (if it is), or can be controlled by a host. The local control 
by a pad processor eliminates the communication duty in a certain embodiment. Other spatial force senses can be 
outputted. Each force sense Indicated here can be outputted simultaneously, and it can combine and it can also be 
outputted so that It may wish. 
[0047] 

The graphic object of a different type can be related with tactile feeling. Tactile feeling can be outputted to the 
touchpad 16 based on the interaction between cursor and a window. For example, when a "vamp" or pulse of the 
z-axis is outputted to a touchpad and cursor moves across the boundary of a window, a user can be told about 
the position of cursor. When cursor moves in the boundary of a window, a texture force sense is not outputted. A 
texture can be made into a series of vamps spatially arranged in the field of a window by the predetermined 
pattern. If it is made to move across the vamp field which had cursor specified, vamp power will be outputted on a 
touchpad. When moving cursor over the link in the displayed web page, or a selectable object like an icon, a pulse 
or vamp power can be made to output. Vibration which means the graphic object in which cursor carries out a 
current position can also be outputted. The feature of the document currently displayed on the window can also 
be related with a force sense. For example, the pulse of a touchpad can be outputted, if the specific field of a 
window is passed and the page pause in a document is scrolled. The page pause or line pause in a document can 
also be similarly related with a vamp or a force sense like vibration. 
[0048] 

After the menu item of the displayed menu chooses heading and the graphic button of a menu, a user can choose 
it. Each menu item in a menu can be related with a force sense. For example, when cursor crosses between menu 
items, a vertical (z-axis) vamp or a pulse can be outputted. Feeling over a certain menu selection can be made 
stronger than other things, and the importance or the frequency of use can be directed. Namely, a size (strong) 
with larger menu selection used most than the menu selection used few 

You can make it connected with a pulse. Incompetent menu selection can be made into a weak pulse or a non- 
pulse now, in order that the menu selection concerned may show that is not possible for the present. Pulse feeling 
can be sent when providing the tile menu (tiled menus) in which a sub menu is displayed like the Windows 
(registered trademark) of Microsoft after a specific menu element is chosen, and a sub menu is displayed. This is 
dramatically useful. It is because the user does not expect that a sub menu is displayed when cursor is moved on 
a menu element. The icon can make it connected with a texture, a pulse, and vibration like the window mentioned 
above. Drawing or a CAD program has many features which can be related with similar tactile feeling, such as a 
control point etc. of the displayed grid (or it is not visible) line or a dot, and the drawn object. 
[0049] 

By other related interactions, when rate (rate) control or a scrolling feature is attained with a touchpad (use of 
cursor), it can be shown that display vibration on a device and scrolling is advancing. (It is volume like) When it 
reaches in the end of the numerical range which can be adjusted, having outputted the pulse and having reached in 
the end of the range can be shown. Pulse feeling can be used in order to show the position of "tic (ticks)" to 
setting out within the limits and the discrete value which were adjusted. A pulse can also be outputted in order to 
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tell a user about the time of reaching the center of the range. Also being able to use the pulse of different 
strength, large strength shows a more important tic. In other situations, the strength and/ or frequency of vibration 
are related with adjustment of control, and the present size of the adjusted value of the volume (volume) or others 
can be shown. In other interactions, in order to show that the control facility is working, a vibratory sense can be 
used. In a certain case, a user performs the function to choose, cut off or stick a document, but between press 
and execution of a function of the button which orders it the function, delay arises for delay of processing or other 
delay. Pulse feeling can be used in order that a function may show that (cut off or stick) was performed. 
[0050] 

It can be made to depend on the event and interaction in graphic environment for the size of the power outputted 
on a touchpad. For example, the pulse of power can be made into the power of a size which comes out with cursor 
and differs depending on the type of a meeting (encounter) **** graphic object. For example, when cursor moves 
across a window, the pulse of a bigger size can be outputted. On the other hand, when cursor moves exceeding an 
icon, the pulse of a smaller size can be outputted. The active window where the size of the pulse was 
distinguished from the background window, It can be made to depend on other features of a graphic object for a 
different menu item in the file folder icon of a different priority specified by the user, the icon for games 
distinguished from the icon for business applications, and a drop-down menu, etc. As for a user or a developer, it 
is preferred that a specific graphic object can be related with customized tactile feeling. 
[0051] 

The user independent event can use the antenna feeling on a touchpad, and can also relay it to a user (relay). The 
event produced within graphic environment, such as an appointment reminder, a receipt of an E-mail, and 
explosion in a game, can be expressed using the power of vibration, a pulse, and other hourly bases. Since the 
event from which the same type differs is expressed, a force sense can be changed. For example, the specific user 
who sends an E-mail, the priority of an event, a specific task. Although a different event or a different event of the 
feature like the start of (download [ for example, ] of the document from a network or data) or a conclusion is 
distinguished, vibration of different frequency can be used. Since it demands to stand by to a user while a host 
system "is thinking", and a function is performed or is accessed (when a timer is usually displayed by the host), it 
may surprise, when a function is completed. He will not notice that the function was completed if the user has let 
the screen out of sight. Pulse feeling can be sent in order to show that "under thinking" finished. 
[0052] 

Although the designer of software desires to enable it to choose an option or a software function when a user 
positions across the field on a screen using a touchpad, Pushing a physical button, or striking a touchpad hard and 
choosing an option does not require. Permitting such selection now has a problem. It is because a user performs 
the physical check of execution when pushing a physical button. The pulse sent to the touchpad of this design can 
act as a physical check on which a user does not push a button or other control machinery for selection. For 
example, a related function can be performed, if cursor can be located exceeding a web page element (web page 
element) and cursor is in the field of a predetermined time request. This is directed to a user via the tactile feeling 
pulse sent to the pad 16. 
[0053] 

The above-mentioned force sense can also be used in a game or a simulation, for example, vibration can be 
outputted while operating the dirt road shoulder of the road where the racing car which a user controls was 
displayed ~ carry out and the engine of a car starts ~ a grounder ~ a grounder ~ when it is as **, vibration of 
a variable frequency can be outputted. The size of a pulse can be based on the size (and/or, size of different 
graphic object / actual entity which interacts with this) etc. of the violence of a collision or explosion, the 
controlled graphic object, or an actual entity (entity). A force sense can also be outputted based on the user 
independent event in a game or a simulation like a pulse when [ whose a bullet is a user character ] it explodes by 
the way. 
[0054] 

Other control devices and grips which contain the touchpad 16 of this design in housing include a gamepad, a 
mouse, a track ball device or a pressure ball object (pressure sphere) for operating the cursor and other graphic 
objects in computer generation environment, etc. For example, the touchpad 16 can be formed in the housing of a 
computer mouse, and can give an additional input to a host computer. An alternative disturbance filter (selective 
disturbance filtering) of power like the statement to U.S. Pat. No. 6020876, Shaping (shaping) of the force signals 
which drive the touchpad using a shock wave like a statement to U.S. Pat. No. 5959613 can be used with this 
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design. Such a shock is effective, when driving with the electric power accumulated in the battery on the computer 

1 0, or when driving from a bus like USB connected to the host computer. 

[0055] 

The touchpad 1 6 is regulatory region which is different in the main cursor control field 70, and can also provide the 
regulatory region which gives a separate input. At a certain embodiment, a different field can be physically marked 
by the line, and a boundary or a texture on the surface of the pad 16 (to and/or, sound from the computer 10). 
visual in whether the user is in contact with which field of a pad by this — you can be told auditorily and/or in 

tactile feeling. 
[0056] 

For example, scrolling or the rate control fields 62a and 62b, scrolling a document **** (audio volume -- it and) 
[ loudspeaker-] Value, such as monitor display luminosity, can be adjusted and it can be used for giving the input 
which performs pan (panning) / tilt, then a rate control task that was said for the view in a game or a virtual reality 
simulation. The field 62a can be used by putting a finger (or other objects) on this field. Here, the upper part of the 
field concerned increases value, or carries out a scroll up etc., and the lower part of the field outside this 
decreases value, and carries out scrolling down etc. According to the embodiment which can read the quantity of 
the pressure installed in the pad 16, the quantity of a pressure can control the amount of adjustments directly. For 
example, the larger pressure can scroll a document more quickly. The field 62b is applicable to rate control 
adjustment of level (left/right) scrolling, different value, a view, etc., etc. 
[0057] 

The specific tactile feeling effect can be related with the control areas 62a and 62b. For example, when using the 
rate control field 62a or 62b, vibration of specific frequency can be outputted to the pad 1 6. According to the 
embodiment which has many actuators, the actuator installed directly under the field 62a or 62b is driven, and 
tactile feeling further localized to the "active" (used now) field can be given. When a part of field 62 is pressed for 
rate control, a pulse is outputted to a pad (or field of this pad) and a page is scrolled, the time of specific value 
passing, etc. can be shown. While the user is touching the field 62a or 62b, vibration can also be outputted 
continuously. 
[0058] 

Other fields 64 can also be arranged to the touchpad 16. For example, each field 64 can be provided with a small 
rectangular area like a button, a user can point to this field, and the function relevant to this indication area can be 
made to start. The field 64 executes a program, opens a window, or closes, The sequence (queue) of a web page is 
carried out for the "next" and "returning" by a web browser, Electric power is supplied in the computer 10 and 
"sleep" mode is started, in a game, it can shoot at a gun, and from a buffer, it can cut off or stick, data can be 
carried out [ e-mail can be checked, ], and the computer function of choosing a font can be started. The field 64 
can reproduce the function and button which were provided in the application program, or can provide a new 
different function. 
[0059] 

The field 64 as well as the field 62 can be related with tactile feeling, respectively. For example, the field 64 can 
give pulse feeling, when this field is chosen by the user, and momentary feedback of the function concerned having 
been chosen can be given. A field same type can be related with tactile feeling of similar feeling. For example, each 
word processor field 64 can cause the pulse of specific length, when it is directed, and on the other hand, the 
game related field can give the different pulse of length or vibration. When a user moves a pointing object from one 
field 62 to another side, what tactile feeling (it is (like a pulse)) was outputted to the pad 16, and the area 
boundary crossed can be expressed. 
[0060] 

As for a field, it is preferred for PURIGU comfort to be possible in a function in which they besides the size and 
shape are related. Thus, a function to the field 64 can be changed based on a user's liking which was inputted into 
a computer and/or was memorized by the computer 10 based on an active application program in graphic 
environment. Preferably, size and a position of each field can be adjusted with a user or an application program, 
and all the fields or some can be thoroughly removed, if wished. As for a user, it is preferred that specific tactile 
feeling can be assigned to a specific field or a field specific type based on a function of a type relevant to the field 
concerned. A tool like an IMASHON studio (registered trademark) which can be obtained from IMASHON 
Corporation of U.S. California state San Jose can design different tactile feeling. 
[0061] 
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The fields 62 and 64 do not need to be physical fields of the touchpad 16. That is, all the surfaces of the touchpad 
1 6 only supply coordinates of a user contact portion to a processor of a computer, and it can be specified where a 
field where software of a computer differs is located. The computer can interpret coordinates and can interpret a 
touchpad input signal based on a position of a user contact portion as a signal of a type with which a cursor 
control signal or rate control differs from a button function etc. When there is a local touchpad microprocessor, 
the microprocessor concerned interprets a function relevant to a user contact position, and it may be made to 
report a suitable signal or data to a host processor as an alternative plan (a position coordinate and a button 
signal). Thereby, a host processor can keep low processing not known. According to other embodiments, the 
touchpad 1 6 can be designed physically output a different signal to a computer based on a different field marked 
on the surface of a touchpad which a user touches. For example, each field is detectable by a different sensor or a 
sensor array. 
[0062] 

Drawing 8 a and 8b are other top views and sectional views of the computer paraphernalia 80 of an embodiment 
including the gestalt of the tactile feeling touchpad 16 of this design. The device 80 is a "Personal Digital 
Assistant." 

It is a gestalt of a portable computer device like (PDA), a "pen input (pen-based)" computer, an "Electronic 
Book", or a similar device (here, it gathers and these are called a "Personal Digital Assistant" or PDA). These 
devices that can input information because a user contacts a display screen, and can be read with a certain form 
relate to the embodiment of this design. PalmPilot who can obtain such a device from 3 COM Corporation, A 
cellular mobile telephone or a pager etc. which has pocket-size computer paraphernalia which can be obtained 
from Newton which can be obtained from Apple Computer, Casio, Hewlett Packard, and other makers, and a touch 
screen is included. 
[0063] 

According to one embodiment of the device 80, the display screen 82 has covered the great portion of surface of 
the computer paraphernalia 80 typically. The screen 82 is a flat-panel display publicly known to a person skilled in 
the art. 

A text, a picture, animation, etc. can be displayed. 

In a certain embodiment, the screen 80 is a function like the screen of a personal computer. It is preferred that 
the display screen 82 is a "touch screen" containing the sensor which can input information into the computer 
paraphernalia 80 because a user contacts the screen 80 physically (.). That is, they are other gestalten of flat 
"touch device" similar to the touchpad 16. . For example, a transparent sensor film can be put on the screen 80. 
Here, the film can detect the pressure from the object in contact with this film. The sensor apparatus which 
performs a touch screen is publicly known to a person skilled in the art. 
[0064] 

The user can choose the button and other graphic objects by which graphical display was carried out by forcing a 
finger or a stylus on the exact place where the graphic object of the screen 82 is displayed, furthermore — some 
embodiments are that a user displays the graphic "ink" picture 85 on the place which pressed the tip of a stylus, 
or a finger and other objects — a user — a screen — "it lengthening" or "it drawing" 

Things are made to be made. A handwritten character can be recognized as a command, data, and other inputs by 
the software performed by the microprocessor of a device. According to other embodiments, the user can give an 
input additionally or in alternative plan via speech recognition. Here, the microphone of a device inputs a user's 
sound and this sound is changed into a suitable command or data by the software performed with a device. A 
specific command can be given to the device 80, when the physical button 84 is included in the housing of the 
device 80 and the button concerned is pushed. Much PDA is characterized by there being no keyboard of the 
standard which carries out a character input from a user. Rather, the input mode of alternative plans, such as a 
stylus describing a character and voice input, is used for a screen. However, of course, as for some PDA, the 
touch screen can include a perfect function keyboard. Here, this keyboard is farther [ typically / than the 
keyboard of standard size ] small. According to the embodiment of further others, the laptop computer of the 
standard size provided with the standard keyboard may contain the touch input type display screen of the flat 
panel. Such a screen ( drawing 1 is the same as that of the screen 12) can provide tactile feeling feedback of this 
design. 
[0065] 

In this design, the touch screen 82 gives a user tactile feeling feedback like the touchpad 1 6 indicated by the 



http://ww4.ipdl.inpit.go.jp/cgi-biii/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ipdL 9/15/2008 



JP,3085481,U [DETAILED DESCRIPTION] 



Page 13 of 13 



above-mentioned embodiment. 1 or two or more actuators 86 can be connected to the touch-panel 82 bottom, 
and a pulse, vibration, and tactile feeling feedback like a texture can be given. For example, as shown in drawing 8 
a, the actuator 86 can be arranged near each corner of the screen 82. Other gestalten of an actuator can be used. 
The user can experience tactile feeling feedback via the finger touched the screen 82, or a held object like the 
stylus 87. 
[0066] 

As for the touch screen 82, as shown in drawing 8 b, it is preferred to connect with the housing 88 of the device 
80 by 1, two or more springs, or the adaptation element 90 like a spiral spring, flat spring, a flexible body, and 
adaptation materials (foam, rubber, etc.). The touch panel 82 moves in accordance with about z axes by an 
adaptation element. Tactile feeling feedback similar to the embodiment of the touchpad mentioned above by this is 
given. The actuator 86 can be used as an electrostrictive actuator, a speech coil actuator, and the other actuators 
arbitrary type mentioned above in the embodiment of the touchpad. As shown in drawing 8 b, direct continuation of 
the actuator 86 can be carried out to the touch screen 82 like the embodiment of the touchpad of drawing 3 . As 
an alternative plan, like the embodiment of the touchpad of drawing 6 , inertial mass can be moved and inertia 
feedback can be given to the z-axis of a touch screen. Other features over a touchpad mentioned above are 
applicable like Embodiment 80 of a touch screen. 
[0067] 

In the embodiment of the touch input device (a touchpad and a touch screen) indicated here, it is advantageous to 
detect a user's contact with a touch input device. Since it is necessary to output tactile feeling feedback only 
while the user is touching the touch device, tactile feeling feedback stops by this detection, when the object does 
not touch a touch input device (an actuator "stops"). This feature can save the battery electric power of a 
portable device. When the microprocessor (or similar circuit) of a local touch device is used by computer, such a 
microprocessor can suspend an actuator output, when user contact is not detected. Thereby, the additional 
calculation burden of a host processor is eased. 
[0068] 

Although some desirable embodiments explained this device, those change, substitution, **, etc. are clear to a 
person skilled in the art by reading through a specification and examining a drawing. For example, it can be used 
for the actuator of the type with which many differ outputting tactile feeling to a user. Many features indicated to 
one embodiment can be mutually exchanged and used about other embodiments. In order to explain clearly, the 
existing art was used, but these do not limit this design. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing Ij The perspective view of the tactile feeling touchpad of this design. 

[D rawing 2] The perspective view of the remote control containing the touchpad of this design. 

[Drawing 3] The perspective view of a 1st embodiment of the touchpad of this design containing 1 or two or more 

actuators which were connected to the touchpad bottom. 

[Drawing 4] The side view of a 1 st embodiment of this design in which direct continuation of the electrostrictive 
actuator was carried out to the touchpad of this design. 

[Drawing 5] The side view of a 2nd embodiment of the touchpad of this design containing a linear actuator. 

[Drawing 6] The side view of a 3rd embodiment of the touchpad of this design which has inertial mass. 

[Drawing 7] The top view of one example of the touchpad of this design which has different regulatory region. 

[Drawing 8] (a) is a top view showing the embodiment of the touch screen of this design, (b) is a sectional view 

showing the embodiment of the touch screen of this design. 

[Description of Notations] 

10 Computer 

12 Display screen 

14 Keyboard 

16 Touchpad 16 

1 8 Graphic environment 

20 Cursor 

22 Window 

24 Icon 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 5] 

j ^6 



[Drawing 6] 




[Drawing 8] 
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i^ia^•y?-A;^^g^iWia3>t•^-3^gg©^^'5 20 

* X - -c * 4 m>m 3 9 (ciatg©sigo 

■SM^^ i"; - > >f > 5? - X fcfct^-c. 

ttiia^' ? :^ ^' y " >«, i' 7 7 -f 7 ^iBfi4^*L> 
ttaff-^?:MiB3> f::.-^^©-7'cH2 7 If tcf8§-ri> J: 30 

*5!SD.2>miSa¥ffl^i:«c®i:^c^^til^-r2>M«l^-:' 
g=•7^ ^ y - > > 5? " -7 X „ 
[if3}<3i4 7] Miari^g^^j^-^'tt, iriavii^ti! 

[it*«4 8] SulBT^'^^i-^tt. fria¥±B&:5? 40 
[i«*3I4 9] H!)lB¥m^?-:'5^Mi. nJMtt©ji 

[it*3B5 0] Mia^ -^^ 9^WinJ»ttoate^Kfc 50 



||fE3 0 8 5 4 8 1 

6 

J;'j-Cg«3n. C^lKJ;0HUiB¥^B^C^^■:'5^M*> 
tuta^^a ^ ;l'T 5^ ^ i -d>i)miitiam 3 iifc i 

'5y>i^JC^tbt:#ttnItlt?$)Sft*S4 8 iClBlgOM 
fi^ 5- X ^' U - > -I* > 5? - 7 X - X „ 

[i«*3S 5 1 ] mBtiam $^^ct imy^^h'ii 

mi<Dfm^ -y ^x i> 'J > i?--? 
[if*® 5 2 ] mminr\'m s -ss c i ifi^^tD^f 

4 7 {cfat)c©i*ifi^2 g^x y " > > 3? " 7 X -x„ 
[ f f *ra 5 3 ] mmti immmmm icj:-o xm'M ? n 

ajS«j;^r$.4ff*3l4 6 KfaK©Ml®^' y - 
>-Y>3f-:7x-y^„ 

[if *« 5 4 ] miiiMmmmmB(D^-o:>-^ a^>i 
{cj; -3-c^S£3ns^^•;^x:fJ•r*Si«*«4 6 KiBil© 

[if*3S 5 5 ] wmts\mmmwM(Dm'm.(o^^ ^ 
s\^icxr> xm% ^iM>mmtixh ^m^m 4 e ictm<D 

[ii*ra5 6 ] wmti\m'mmmi'is^i:f:^y^'^- 
v^cX'^xm^-iumntixhm-mAQK.m.o 

[ la 1 ] :ifMmomm^ y^^-< -y K mmm. 

[02] *#lg© ^? ? ^ ^• 7 F ?:^tfai!BflJiaigM© 

[US] ^? F©Tiincjii^3nfc 1 

mOT^^:^:x.-'ii^-^i^:^^m<Dii 'y^J-<'y F©^1 

^ijsm^©MmE„ 

[04] *#l|©^-:;5^^N->:; FiCESTi'^^J-'-^' 

[05] «fl5ri'?^x-^4^tf*^|g©^?-:;^^^- 

m 6 ] 1gtt«M;£W-r S*#lg©^ 5^^^- F©^ 

[07] Mi^cC 4f W^I«^^T 4*#*© 
F© l^ij©¥ffi0o 

[0 8] ( a ) a^^m(D^ v97.^^)- yommrn 
m^m^mm. ( b ) tt*#^©5? ^ y -->© 

10 3>f:i-i? 

12 r-f y^^'n'X^'U-^ 

1 4 +";1<^ F 

16 F 1 6 

2 0 ^-VJU 

2 2 'i; > F -t/ 
24 T^3> 



(6) 



IIS3 0 8 5 4 8 1 



(a) 



(b) 




(7) 0 8 5 4 8 1 

[ 0 0 0 1] 

^ CO \z^m ^ tL;|>^m-e$) o T^i-'iflcBijjii 7 - K/-? V ^ (haptic feedback 

) ^^x.s^mt;Mi-^o 

[ 0 0 0 2 ] 

^toTist), fjotSE-e. ML^1-<. ^^>£-<>^^7:n^;^t;M1-^ 

, >'^:xV-5/g>i3«}:?/77'iJ^->'3 >7°n^'7A^(7)3>ll^-^^fejtS 
[ 0 0 0 3 ] 

^:h^ y ^-y 7.^-tT-{i. 7 - hvs^ ^ (force feedback) ^ 

\±%^^y ^ - Y^^v ^ (tactile feedback) ^b^^^f l^l-^x. i^jti&o ii ^ii 
> iti^**-^6<J^i rB!fe^7^ - K/ty ^ (haptic feedback) j h^s^^oM 
X.^f^ ^<i/-^~-V3 ^cov a:^7,^'f ^7^^. ^7y^^ T^rT'^V 
-;P^(7)jtb<7)Sm(±. ^"i»^(^#(7)T7''J^-->3 >7'n^^'9A<7)J; ^ 

[ 0 0 0 4 ] 

)\^(r)^>)f£uy Y tamum^m ^ti^o 9 uy irx^^ hKft 



(8) 0 8 5 4 8 1 

7> ^ 9 ;^ -1^ ^ i t :0^'-e § & o 

[ 0 0 0 5] 
[ 0 0 0 6] 

" ^ 7^;i/ 3 y 11 a. ^ ^ tcfSitt ^ 7 K i: 1-^ i i: iii^'T- tfz 

tL^) y f-7> ^ V :/ -r ^ i t ^^'-e*; ^ o ^ 3 > ^ n >- Jl/l:: 

[ 0 0 0 7 ] 

^ t)^::i^L< fi. ^:#*^i3^'t:^"^^^#^*AlJL^ -^.-^f t^t/ ^ai*1- 
60 J- - ^lll (^^S T ^ - ^ <7) y n 4r 7 ^ AlJ t- 



C9) ^33 0 8 5 48 1 

[ 0 0 0 8] 

^ y^^^ ^)^y t LX^i^:i:Lt^^T^^o ^ y ^XtimUii:^ y ^ ^ - ^ t 
fz \t /^ y ;v K^S<^^^ ^ V ^ K -met t ?&>-e ^ . t (± n y Ma. - 

f^^n^jvr^'f-^x-^j^, iK^^y yvy^'h% iTtti-ffi*?) 

XljmUt^m^^ (grounded surface) t<7)mKmm^ili>o ^<7:>^mf^M 

- ^ ^ > 7°n >b 7 ^ Lfz'/ '7 n :/ u ^ 7 {± * ^ 

[ 0 0 0 9 ] 

^^)\^'7~.. »^ ^Mr^^f--r (spatial texture) (7) J: ^ f|!ljfp$ 
^^'^ < t ^) 1 o(7)|i±t{±j5:g'fi-^^^x-. ^i^^'^ < >^ 1 o 

3^ w^-ivmM^^^'^yn^^^^-^^Wii-^m^-^wm^^o 

[0 0 10] 



(10) 0 8 5 48 1 

- >vs^>7 i;^^prt^tcL;t:y7 vy^r^nm-r^o ^^Km^^^/zmm^ y 
^mWii. ^mx\ nvA^^ m:t»M»«<> M'^'-K-^t-jv^^ 

So 

[0 0 11] 

[0012] 

mm. ^ F t^if ^ 7';v =r > e a ^ ^ 1 0 

mT^i>o n > - 3^ 1 0 (iff ^ L < ^ yjvt'^fc^ 7 7° h 7°j 
3>ii^-^-e*i9. J^•-w^^^^l^/il9^ lirSl-s^<t)^)^'-e^. isiemrlt^ 

0(i:> 1 ^ /c(i;«i:c^*7. h77°';^->^3 >7°n^-9A**ff L. ^til;:J:)9 
[0 0 13] 

a^tfa.-^' 1 0 {±. ::i^-^K^yy^ y ^mW'tMt&r^ 7.y°]y^mm 
12. Jx^^f)$%f,3>'t:a.-^ti]t^?tf^{i hi/jp (toggle) Xt^^^^^'- 

jK- K 1 4 . is J; t/^#^<7) ^ y 7 F 1 6 ^ tiTt: J: ^ '^S^ ct) A 

:/ai3 J:U^~i±i*^t^'^tfo TV 7>7V^^mi 2 f±. 7°<75rV ;^7V 

4mn(D\^^ffiT^X\^^i)K yi?- ^ y y }:L a. - ^ Kiiy y y 

7sy'ly^mUl 2li. ilflH tTV^-i>T7°'J ^-V a 77°n 

■*&^:<!:5&>'T§-l,>5;-y;V2 0> 7^>'K^2 2. 7^3^2 4. ^OffiGUI 



(11) j|ib3 0 8548 1 

7.^ ^'^■if. DVD-R0MK9-f r^) . y^v \V-^'^-^^ttz\t^ 

^ i i ^ o Mx. «\ ^1^;^ h 3 > 11 ^ - ^ 1 0 fi. if-T^t a ^ >' v - ;v 
. /N°- V ':h;wrr > t° J. - ^ ^ 7 - X v' a > > x V- If v a > f-t h > 7 7° 
(set top box) J , [^y yry^^,:jyi£^^^j ^ tfzimmf 

[0 0 14] 

. n > t: a. - 1 Oc^^^'i' v>i5^t^^^^-*'^ Kl 4<^T:^t; 

[0 0 15] 

i!)#Bt, d^yf-z-^y Kl 6(±> K±. {ttzir^m <7)!^#<^1tai 

-ri>o '1^^(D^<<7)^ yi-^^y VO^X^K. ^7f-^^°7 Kl 6 fi#*M> KM 
*ifeFlJ}±. f!lx.tf7lt@#ft^5 5 2 1 3 3 6 -^^^5 9 4 3 0 4 A^Kf^T^^i^ 

Tv^&o ^ftis^J' ^yf-^N°^y K^i^ ^yf-^-^y V ts^i^(D::iyry^ 

m-r^o mM^^7f-/^°■7 Kfi^ Mfl^l^iti, m^. 7s^-{y7.. ^(D{^^-^y K 



(12) 0 8 5 4 8 1 

ned compliant suspension) i)^l^if hflX\^>^^j:h. tl^Wit & ^ ti)^X^ 
[0 0 16] 

:^-^\mm^-^^^ y^^-^y Y*-^hmi.x^m\^^ m^^hmt^fzt^LhK 

t (indexing) j ^f^-tr^&o # < (7) ^ ^ Ffi. 

mm<r)t£^^m'm.<^mm^-m^^xhfitzm'&<Dm.m.^m.\^^^ht'x^ho ^co 

y-^7^y Y 1 6 \t. ^-^ijm'm.'^^WX^ y^^-^y y 7° (tap) J ( 



(13) Has 0 8 5 48 1 

[0 0 17] 

*#^-e{i> 9 K 1 6 ii. K 1 Qt^mmKmm (^ont 

act) ^^a^^^^iz^ mim^<DX^mMy^~^^^^'y^^iiiti^^mti^m 

[0 0 18] 

> mm C^mtzli-'^mm) iiXV^nW. (texture) ^iiijjt&^ti)'T^i> 

-y ^-^i^(Dm^ ]-X3-y M^f-^^^itM LX T ^ ^ ^ ^ (Did 
[nvti^'-^f^ljfpj t^^hfl&o KI 6^#t±> ^-(D-mUt LX 

mB'^^^'^^'=^<DMft t^^o m<D^M3Wreit. ^'<y Kcofl^cD^gi^i' 

[0 0 19] 



(14) 0 8 5 48 1 

filflft^S^o nL\i. 7JWs^>; (USB) . 7 7^77-^^ 

t fz \mW^^y U T;^/^*y; {±> ^ 7 KS- n y i; ^ ^ ^ i o Jc^^l-^ i h ij^ 

ay }d :x.- ^ ttz\mnt'r:h ^tt^x-^ . ^ -/jv^st-^) ^ 'ii^g v> o 
[0020] 

1 tfz\t^^&.}L(r)^^^y 2 6^. ^^;'f-^N°^y Kl 6 t f^M LTf^ffl ? ^^i) n 
m^-r^(OKMi-i>::ti)'X^ {^')v^tfz\±^^7')^^')y^) ^ 

\m^<o if^^y 2 ^Km^y ^ ~ K^^^ ^7 *3 J; z>v t fz \mmWi%t) y^ - ^^-^ 

[ 0 0 2 1 ] 

^^h^mfmxii. n>t:°a,-^^Sl 0(7)/^^>V>^^'^C. .a-^'^^' 
^^^^^:itib^X^^ 1 ^ ;fefi1iiC(?)nri!jf|5 2 8 ^-^i^^l) i t :i>o 

[ 0 0 2 2] 



(15) 11^3 0 8 5 48 1 

^ > n y t: i - ^ 1 2 T'^tf $i*lSV7h'i'^ri: iAlE'3r®?i*>'* 

VRML^^'^M1-:g>^^7'^^-:^f ^ct±7'9'^•^f^ ||-^^!S|f7'n^^9A, U 

V-^>iy'7°ni:^-7A 1 7t(iT7°'J va 1 7t {± ^ f-^^°'7 K 1 

i)-e<7)fi&<7)r7'iJ^-'>3 >'7'ni^9At1-;g)i t?6«"e^&o ^<<D<f 

Tl^a^'J 7*;V:=-7^-M-^^^*-b(7)-^''7-v'3 V'n-^'V-v'g >'55^e)A^"e|: ;|> 
I - Force (^«;^) , FEELit (^(^^^g) f {iTouchsense 

[ 0 0 2 3 ] 

^ ^7 F 1 6 ^^f^'^^' ^y -J Y'^y^r-^-^t^T.VKm.^L. *3 J: OV t Tfe 
•^u^iy^^m^^^tt^-^^^^ho milS3-7>' F(±. ^J^tt\ 7°t. 

uy°u ^-j^\t, ^^yy°u^^y^^^hr^^a.:x^~9--^m.^tifzT~9^W- 
tm^^tzr-'^' h^^t>:h^ti}^X%ho 9 y -y F^ ^ n -/n 4r 7 ^j- Ji 



(16) mm 0 8 5 4 8 1 

$ljfpjt (degree of control) ^^^T^ :i 1 50>'-e§ 'fifec^^^WlTfi, 

^ ^7 F 1 6 l:: IS: tt ti;!:: T - > V V > (state machine) ct) J: 9 

1-:|>it/{i«-e§;g>«jg^$lJW^(i> *a#l^^^5 7 3 4 3 7 3^t::MJ::|S« 
[0 0 2 4] 

3 > > ^ - ^-^ 7 h S 7t 7 h 7 - iJ' 3 > i - ^ ) o ^Jx. i^^ 

3 0 :i t t^X- ^'i^)' ^hK mm^lt t fz mXt (di rectiona 

1 input) ^^A^ i t^^'-ei J; 9 ^ ^yf-/^°-7 F 1 6 P^r-I^^t^ i t 
^^X^^o fliJfP^ti'&^g (controned apparatus) (j;^ :?;-y;V/?)^ 

5^ij^tL;i)M*^v^^' U-^^r^tTv^T^) iv^o ^^^^ f-^N-^y F 1 6 {i. 2 
i^Tn-e^-y^v^r^iJtPI-:!) J;^ tci^iJ^PI-:?)^: t^^^-e^^&o ^^;'f-/^°~;' Fl 6 {i> 

;V (volume level) KX^. ^ y ^^-^y VtfzU^—V'Kth±l^^^^ 

^ti)^X^i>o 

[ 0 0 2 5 ] 



(17) Has 0 85 48 1 

? tL;s, ^ - V ^ ^^1" fl&<?) 3 > t: ^ - ^ tmmnt i-i>^t i^^-^^ § 

. ttlii^yy^ A)V:i.-^-^y^-7:^~7.tfziir7.:> h 7°I^<0^<^jficO 

^yy^ >7 ^ ti#^S^*5 J: f fz itm'iF-r^ tztbKmm-r^ :iti)^T^&o 
[ 0 0 2 6] 

^ifeBl4 0(?5Miil-e2fe^o i<7?*ffiBlT-(i, 1 t7t^±»(7))±m7^'^?- 
t^ti. ^i>\^>ii^^yvy^^(o^mmmi)^^<DXo-^j:^U^^^ir^f£h. - 

o ^: ^1 7 f ■ ^1 -^"^4 2 -7 F 1 6 (D^Ml t V Y(D^^\Z. ^% $ tl 
[ 0 0 2 7] 

^t<{±. 7^f-iX-^42 KX^-Ctiitl^fi^tjXmm^fl^o titL<ii 

. ^ KtCttltl^it^ljfi^ W ( f fS ) zWll^lf&oTiS 

19. Fl 6 co^Bi3 J:0'~3>'t;^-^ 1 0 J:ffilc{SiJ^i:-e^ o 



(18) IIS3 0 85 48 1 

» 2 (7)^B r iS' f- a. X ^ ^ {i y ^ i Of / f ;t }i X W M 1- ^ mil * ^ X. & i i: 
[ 0 0 2 8 ] 

(757 f- ^ x-^ ^Igii-r J: oT^i^it^^-e^^o KH^gfeljLT 

[ 0 0 2 9] 

r- ^ 7 f-^N° K 1 6 y h x ^ -r 9 ;^ i h i)^x 

:t"r^^t&<^tl#}i. ^-¥1; J; oT#|^?tL?) J; ^ < i: < o>6><7)^ 7 

KMii ^ 5$*?) & i t ^^^-C ^ & o 

[ 0 0 3 0 ] 

J±S7^'f-^x- ^ 4 2 {i, ^ K 1 6 lcM1"i>^^ < ^^a^cOfO^i^S ^^1" 



(19) ||f£3 0 8 5 4 8 1 

i!)^<Dmmr^mxit. T^^a.x,^^m(Dm.ti\t. uy\da.-^-^^ v^^^v y ( 

[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

t^^^-e^i^o t< {±> ^:fiOfl&<?)^^g^^ (coupling) {j;, ;p^7^ij 
^^^^^f^cDcfc^^^l^^Wt^Mt-^MtS^S^ (compliant connection) 

i)i>o ^(^x^ ^£mmi}mmmKi'?hfix\^>^j:v>m-^. ^ y-f^^^y v i eit. 

J: M::^ -etLi t-elMJStt (compliance) ^^LTV^;g>fiO>5)^0t Lv^ 
[ 0 0 3 3] 



(20) Has 0 8 5 4 8 1 

[ 0 0 3 4] 

HI 5 (i. *#*<?){t&c75*Ml 5 0 c7)i|IJffi|ll-e* IQ . F 1 6 {± 1 t 

z#5 6 ti-?&oT#i)T-^;&c}: ^ (^LTV^^o ^^-jYI ^Kmi]ts:^^)\^7s 

[ 0 0 3 5] 

^^y^;^^y Kl 6 1^1^, K L ^ ^ 7 /N° ^7 K'Irzlfttc 

r^f-iX-^cTDSidf^ {ill^^ ^yf-/N°-;' Kl 6 tlTV^ 2, „ 

Ti^f-^j:-^^ 5 4 ti. nytla.-:^' 1 0<?)^^'^i^^>i5''t^T-;^^tLT. 7 >^ 
Kl 6 t::»lJ*ailJ K=^ z Wl^t&oTlgijI-^o 

i t ij^-c i^<D^m3W. -e . ^ 7 ^ K 1 6 ^ iij'tt^^ ^> V y f \z. 1" 

^c7)tC. «{fta. nr^#^(7)#(7)JI|ItS*^fl-(7)J;9^^7^&3^^7°(^;^7" 
[ 0 0 3 6] 

i-^f{iz$iiilcf&oT^^yf-^N°^7 Kl e^ffJEL. 3 > ii 



(21) mm 0 8 5 4 8 1 

V(D^W^^lh^^(^i^. ^^"ty^, m^-ty^^ jKjV^ATv (polhemus) 

-ty^^^mm-r^^t^^x-^^o z m±.<^^n im if ^ > ^ - ^ Kitmx 

1:j^^^^<DKmt^:iti}^X-^:^o ^hK. ifM. mmiJ. ^J: 
y ^ fi)\'W^W3-D^V^-VBy (elevation) ^ V- h-^^ i 

[ 0 0 3 7] 

(pager) ^c-t-:?^, oTil-^ iJ^:f« 7 h ^ ^ , ^(7){1fc<D 7 ^ 

, 7^f-i^i--:^(i^ z |[|t::^i:>&WtCfo^oT. * VMi z III t (iM^ & itlKT);^ 

[ 0 0 3 8] 



(22) 



11^3 0 8 5 4 8 1 



[ 0 0 3 9] 

men. ^^m<7)mm^ y^^-^y Kl 6<7)Si3«si6 o(Dm^mx^&o 

[ 0 0 4 0] 

iy^y^KmmtX (compliarrtly) ^mi-^ ^ t^^T^ &o Itfzim 

( compl iant) t "T i 1 5&>'-C § ^ o 
[0 0 4 1 ] 

1 ttzmM^'^r^^^a.J^-^ 6 4;6>^ yf-z-^y K 1 6 (^Til I' jilt ? ttT 
^<?5-^^6 6 (i^ y^z^y K 1 6 iCjI^S^;}!. {iCi^^6 8 (if* 7 0 t^Mlg 

t 'fctct* 7 o^mmti>o 1*7 0 {±. 7°9;^-f--;'^'^^s+/rii^-coi ^ ^^wrm 

<Dm*^^-t&^M<Dm^t'r&:^tt^T^i>o ®*7 0{i{atJz$fttc-?&oT5^ 

0(7)^lflt^ J: i9'K14:tJ:6^'?l§*Hi$tL. ^*ttlJf±7^f-^x^ ^ 6 4 =^^LT 

^ 7 y F 1 6 tcf5l$ 9 y i-^-^y F 1 6 (iMSSjilSfPIt 6 2KX^m 
l-fGoT^ij-t&o ^y^z^y Kl 6 (?)®t(;}±. ^-y-^/N'^y Kl 6tcMtLTV^-& 

[ 0 0 4 2 ] 

^ ^ ^ ^ JfeB 1 -e . (7) ^ 7°(7) 7 ^ f - ^ j:- - ^ 1- -i) i: 56^' -r^ ^ o 
ML tt\ 0 5 l::|aic t J: ^ '^^f-p? n ;^7 ^ f- ^ -x-- ^ ^f^ffll"^ >r t 



(23) Has 0 8 5 48 1 

^a.x^^i{)M-rsit5&^^-e^. iiT?tiI^tii:tjf±{5tSz|tlit::f&oT^B<7):iJ 

^::«$tL-l,o -Pllx-fi'. iaK;!j(inr^# (flexure) LT^I^-T^g, i t j^i^' 

[0 0 4 3] 

^lfitV^»tj^S (linear force implementation) -^ii, ;t;:^)^'Htt®« 

:t)56>'ii'^^otLl>o Kc7)±^«t^{ijEfiS>^i^?IJji (targeting) -e 

. XiJ^ <; ■~>(^XYWr-*3V^T^-«fp^''97^ :^;;^tl#^iE^^|^i'^iAm^fet■ 
tlTV^-l>cOT\ fle»^«{i3:^7C<7)®§^^7'V h (divots) (7)J:^>^X:^^ 

[ 0 0 4 4 ] 



(24) 11^3 0 8 5 48 1 

[0 0 4 5] 

tzim<Dmi^^mi!)^Lx. :zfiKnmLx^-v)V2 o^^m^^^^ti^^x^ 

^tijmtL\y^o ±Tfj (Jolts) -r^j:h-ib [^^^jvxj mn^kn^tit^ 

l±zmK±rW)^^Xy-^}i7.^^l7^::ti}^X^ ho UMWi%^M-fh:iht^ 

x^. m^%ii^M&i)i^iimmmKmmm\:-rhtix^ho ^<7)mmi'^^^. ^ 

[ 0 0 4 6 ] 

(texture force) r-^^&o (7) ^ ^ T'c?);?;; ti. ^^^iK tTv^:|) 

9 y '7 Kc^lIMJz c7?^ - ^^'a^m^ii-W. *3 J: O'V $ (i . ^^yV yi; 
'^X(Dii-y )\^<7)i^W^^^^^h'^<DX^ho cicoi^i::, T-i^:^f--^'tf^li. 
•)]~y)Vt^^yy ^ y i^mm^^\ihm^<D^Wim^X'^m\^fzi}-'^i)-'^^^'U 

iifz-T ^ 7.^ ^ mM-^mk.x^m^tzmKm^* )\^^^n\mu\.xt) 

t^mti^^ho tfzij-y )\^i)^T^ \^^y^ (butips) j mK^WX^X 



(25) IIS3 0 8 5 4 8 1 

) o ^^^MMM-Vii. %m<D^ yf-y^y y<D^^ ^u-^^n-ty^ii, ^y^/^ 

. mt^x^ Km-^^^'txihtJi-^^tiiX^^o 

[ 0 0 4 7 ] 

. * - V t ^ > K -^z cT) M (7)tiS#ffl I' X T ^ K 1 GKlHttl-T^ 

T . * - y ;v;65' y-^yr ^ <Dm^ *M T#ij L <t 1^ k :x - ^ fj - y 

(DmM]H K. ^mmKmw^ ^^fz-m<Dr^y -f ti- :h ^ t i)^x * - v ji^ * 

&^iifz^'^y^mMi:miX^m^'^i>t. ^^yy°l3i)^9 yi-^-^y F±tc^ii^$ 
i^^oU7^^flfz^^y^-'y^'^')y■^tfz\tr4:2y(DX.^f£mi'^W£m 

tt^x%^, ^-y }vi)m^un-r^vyy ^ y^m^^^Mm-r^mm^a^tiir 



(26) 11^3 0 8 5 4 8 1 

[ 0 0 4 8 ] 

y;V5i,s-p< -a.-r-rTAM^M^7tt ME (zHli) 7°^ f^r 

#^(?:);^ ^ ^ ~ S^^^'m ^ - a. - ^^'^^ ^ ^ ^' ;v ^ ^ a. - 

(tiled menus) ^^f^m^. ^7' ^ fltz t ^ K^Vl^ 7.mM^ 

ill' * - y ;w^ij35^ L 71: i: ^ li-t 7^pf .-^ - ^fi&<D ^MW LT ^ v^^^^ 

?t! ( t i Mx. v> ) U K 9 > 1 7t K 7 h , ^Sj^^tL tl#<7)$ijtp *° 
[ 0 0 4 9 ] 

m<DmMi-^^ms.WmXi±. l^-y (rate) $ijfptfc(i;^^'n";p^ig>j)^ 



(27) 11^3 0 8 5 4 8 1 

nt^ [^y^ (ticks) J (DUM^y^-tfzibK. y^}V7.m%'t^m'r^ :iti}^ 

mtmm^^x. ^^u^-i^ (volume) tfzitm'^mm^fitzimm^'Di^^^ 
^T^t^t^^x^&o jife<^+m^ffl-efi, mmm^Tf}^x^mi^'^^'&^ti7r.tfz 

^^yy^MKL. m^M^. tfzim^ii-^f-r^m'^^n')i)K -^(Dmrn^^ 

fzi^K^ mtit^^c^ o mmii)' i^^mttzim^H^ir) -^m^^fifz^^t^ 

[0 0 5 0] 

tttS^ (encounter) -^tzVy 7 ^ y ^^i^'^i' -^^K^^LX. 
:2y^mk.X'^m\^fzt^K. J: v^^k:^ ? - tyii^'T-^ 

ho tfz. ? {±. ^^m^ ^ y Y7 t^m^^tztWi^y ^ y y^^y ^ ^ 

-^Kii ^m'^^^fzm^£hm.%m^<DyT4 )\^t^)i'yT4^ny^ Mv^-^7.r-f 

V^- yaym74 n y>5^«^ESilL7t^>- Affirm 3 Kn ^7 t^^-^ >^ jr.^, 

ti}^x^ho :^-^^tfziim^Mit. m%(o^'7y A V ^m^^. tsy^^^^x 
^iUz^mhW-^^^h^Lh i)^x ^h:it mit H/^ o 

[ 0 0 5 1 ] 

zL-^mii4^'<y Yii. ^y^y'^y r±.<7^mnm^^itmLx. :i.-^l:.^m 

(relay) th:itiiX^ho 7 y h ^ y ]- ^ ^ y V ~ . - ;V60't 

^y)^ y-Ar^(Dm^^(D:^'yy^y^mMP^xSLCh4^y}'ii. iSfii. 
x^(Dm(7)mm^-:^(Dti'k^mLx^-r^t-^^x^:io ^Mfis mc^^:/ 



(28) 0 8 5 48 1 

[0 0 5 2] 

M^Mx. T^m^fe-r i t:: i: 19 * 7° V 3 y 1 7t t± V 7 h ^ ^ TM *S^^T- 
i:5i)>'T§:;i>o ^Jx.{±\ 7^7''^'-vg^ (web page element) ^Mx.T* 
[ 0 0 5 3] 

^ M , t \m%<r:>m t ^ . tijfp ^ tL;t 9 7 ^ ^' tj# ^ fz \t%-m) (en 

tity) {^ixi/ttz\t^t^}Lm'^\m-t^>m-f£^^'7-7 ^ V ^m^/ 



(29) 0 8 5 48 1 

[ 0 0 5 4] 

*#*<7) ^ '7 y K 1 6 V > ^^K^hi'^mmmw^ f 'j ^ 

y^:i^'-9^^W^'^<r^^-V'SV^%(7^^'7'7 ^ -J^m^^M'^-f^fzMY- 
J^^^vr^^ ^^7.. \ y V ^ -i^- *SVMiJE:t;^# (pressure sphe 

re) #^^tPo M^tt\ Fl 6 v>'^^t; 

0 2 0 8 7 6^mSii<75 i ^ >^:tJ(7)S«^WSL7^ (selective d 
isturbance filtering) ^gjj^i^^g 95951 3^{::|a«c<7) J: n 
5K^^•fflV>;^,^-7f■/^°7 KS-|Bil-r&^J#-^(7)fi)cB (Shaping) {i, 

r-<Sffl1-^^i:^^^T§;i)o ic75j: 9 rrye^-^ 1 0±(7>/^^^yT 'J- 

^I »II ^ tL ^cSi) -elEgjI- § . ^ * ;^ h 3 e ^ ^ ^ tc®^ u S 

[ 0 0 5 5 ] 
[ 0 0 5 6] 

n-jp^ ]- 3 y h D-~;WfIM6 2 a t 6 2 b (i. K^a. 

?! > h ;^ n - ;i/ L/C 19 ^ - ^J? 1; - A , 7.\i~ts^'^yy7s^ ^. 

^c^3^t^^Sif'^/^">^ (panning) M"^ t o fc J; ^ ^ h 3 > h n - 



(30) IIS3 0 8 5 4 8 1 

[0 0 5 7] 

#£<7)i!«*^3> hn-;v|iit6 2 a t 6 2 b t MM^^^ >1 1 

ji-'if^^'IMlte 2 at;tf±6 2 bt::ftl!tLTv^;i)M. fiij«:^Se?jt::ffi^Jl-^ 
[ 0 0 5 8] 

\mmM 6 4 ^ F 1 6 ^'semi-^ - 1 ^) -g>o ^Jx-«\ #m 

<7)^j (queue) ^ [^^-.j ^ \%^\ 3>^t:'^-^l 0**&WL^ U 

'-■7°J F^^Psi^&L. ^ 7 ^ L. A'e|?L^lt»L. 7 r - 

[ 0 0 5 9 ] 



(31) m^S 0 8 5 4 8 1 

[ 0 0 6 0] 

fzli. ay\La.-^KXti^^i^XV'/ttzli:ny\£_n.~j^ I or^tm^fifzo. 
imii. ^-^'ttzii7'f')^-i^By^aVyAKX'^X mm-r &:itt^x^ 

t^X^&o 

[ 0 0 6 1 ] 

mite 2 t 6 4(±. Fl 6 (7)tl3i«]«T-*i,^£«^ti'^i/^o 1"'^^ 

x\^^i>'^-^^m&ti>^ti}^x^i,o :^y^^-^imm^mmL. ^-^mfiu^ 

- yay }- u - )i'^yg ym'i^(^^^j:^ ^(D^^ t LxmUir;^ :l tij^x 



(32) 11^3 0 8 5 4 8 1 

[ 0 0 6 2] 

0 8 a 1 8 b (i. ^n^(Dmm^y^^^y V 1 6 (7)Bi*^tfjfico*mf 

(PDA) . \^yXl3 (pen-based) j ay\ia.-9^ TS^^yiJ'J . tfz 
\mm^W (iiT'ti. i^^^*>^LT TO1fM*J i^^{iPDAtv^ 

tfi. ;*:#^(^^MgJiMM1-&o CKT) J; ^ '^^ftfi. 3 n A g 

y^-^^X^X^:k,/'^'-J^7^^u^y T'y 7°;V3>t° j^-^^^fbA^-e^:?)^^ 

[ 0 0 6 3 ] 

0<^-O(7)^ifeBl-C{i. X'/l.'-^'T.:?' ij 8 2 (i|^M6^^:: (* 3 

ay\ia.-^<7^7.^v-y(r>x^ ^^M^x^^ho "r^ 7.i'v^7.^ ')-y z 2\t 
^\zX1l~f^>^hifX^h^y'&-^'^\s \^ v^T.^ ')~y \ L 



(33) 0 8 5 4 8 1 

[ 0 0 6 4 ] 

y7,^m^(Dm<os^^<D^^^nBLtzmm\^^yy 4 y ^ > 

m^s b^My^-r^^tx\ ^~^^i)^7.^^)~yK r?i<j ttzii m<] 

. ggfTJ'^^^J'nyn-fr^^f-C^ff^ tLSy 7 > ^ ji T "CElsl- & i 1 * 

"^P ti^m-e^^T ? tL ^ V 7 h J- 7 r. J; o T» ^ ^ V > K ^ 7^-- ^ i^i 
ytm^fitzt^K^Ws 0 KS^&a^a-^y ^ti}^x^ #< (^P 
t>L%. 7,^ >j -:^^:::fc^^m< 7:^^f■^A:t)#<?)'^i;^<^Atf--e-" 
F^ffix.7tlIv|Hj-^ X(7)7 ^7 7^ h 7 7 a. ^ 7 7 7 h 

;^^V-7 (|lIl(7)7^'j-7 1 2 tlWItt) {±^#^<7)M7'f - F^^^7^ 
[ 0 0 6 5 ] 

^y^:^^ S 2\t. m ^<D ^mf^Mxtm L tz ^ yf-^^y 

VieiDX^K. a^-^fv^imy ~ }'/^y i^^^l^o itfziimi(07^^ 

J^f-^cOct ^ !&M7^ F^'?^;'i^^^x.&i2:56^"-^§^o Mx.tt\ HIS a 



(34) 0 8 5 4 8 1 

[ 0 0 6 6] 

HIS bii^i-J:^ ^ v^7.^^)-y 8 i\u mm\t^. mtu. «fr> 
mm±. ^ y^7.^^)-y(D%mw^M8 o Kmmr-'Mmt^x^i>o 

[ 0 0 6 7 1 

mBW^x\t. ::^-^(Dmi^^ y^xt)^wxm^-ri>^ti)^m\]x-^^o f\m< 
:h(Dx\ :z<D^iiiKx^. m^y 4 - 't'^^y ^nw^ yf-xtimw.i>^m^^ 

y) ^ y'JV^gcO/-^^ 7- V *li5*^t"^ i if)^X ^i>o u--^ )\y(r)^ y^ 
Sg(7)v-f ^n/n+:^7^ ( t ;t }±j|ll^(7)l@Ii^) i)^::iy^a.-^xitm^fi&m 
^(DX^ ^^^^ ^U:fV-^y^li:2.^^mmt^^lii^il^£^^t^K7^f':^ 

[ 0 0 6 8] 



(35) 111^3 0 8 5 4 8 1 



